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(54) SEMICONDUCTOR INTEGRATED CIRCUIT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor integrated circuit which can 
perform stable write-in operation even when a 
comparatively high frequency within the limit of 
specification of a setup time and a hold-time is 
used. 

SOLUTION: In a semiconductor integrated 
circuit having a data data buffer circuit 2 
transmitting data from an input terminal, a shift 
register 3 writing this transmitted data Data-B, 
a clock buffer circuit 1A transmitting a clock 
signal CLK from a clock terminal CLK and 
writing the data Data-B in the shift register 3 
synchronizing with this clock signal CLK-A, the 
data buffer circuit 2 is provided with a latch 
means 2A latching the data Data-B, 
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?;\*y 7 r HJg&2 fc , £<9gii3itt:7*-*Data-Bfc# 

o.y?«*CLK £fEjiL£cD?u-y;?fI-SfCLK-A 
UT-r-^Data-B?: 7 VX 9 3 &tf? n >y 

T, T-^A-y7rHIJ»2li, r-^Data-B5:9«yf-t 
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ViSx9b. ?n7?SifJ: | )^07^*gML 

•f-9^y 7tBHH4, mi?—?*? vtth? >yf- 
*8£<®;tft, 

[fS«3S2 ] gff$g 1 fc^«o*awt3M*IIIKfc:4$v% 

izfflffizti&mi ■ ^2x-f y+m=Ft. mixj 

2 NOTS^i:. ^2 mm : 1rWilJ}ZWi2X'( y+m? 
(nmnzWSi U z\<nxA -y ^m^co-U £ ffliggg l x 

#*3liIUii: Sx-^Sr-fc v hTvTU »2X-f y^- 

»L. mi N0T*^«Offi;fcfc9-yf-iB:&fc-*-&WJ«¥« 
fc. £(f;tft, 

i t £#s t -fft ^»**«@«s. 

^n-y^fi^SjlLT^y^gwmi ■ SI2X-4 >y 
**F*8ISI • immZ3cj5.t,z®m-?&mi 9x3 v ^/n' 

i/-7\-\s-j?.?i,zm% Tk?mwt ft m 2 9uy9^yy 

[000 1] 

lz 9 d y ? ft-^fc i. tX-f - * £ A?J t T t - * * » * & 
[0002] 

[fifc&cofeftj ] 0 3 lzfem$mz£ &isyhUi?x?3 

SVfft. H3KtJUT. t^3R^«c7)>-7 hU-^^3tC 
x-^DataSr*#atf|5l^M«¥«l*«WllISS{±. r- 
^5«yf*FG31.G32, ■ • frhtthisy hU ; JX9 3 
t . A^«^=t 0 AaSftft^-^Datafc^ttJEifrfcfl 

^(gjS) iz&m-r&m^mxizm g2i-gza x° 

ixft T- * A -y 7 r ®8&4 i; . A73T- *Data** 



^7M^^'X^3C0A* G£t;:«tft:yM sy/t:l 
-S- LT . f £>ft*; 9 -i S V oty 
yYWX9 3 OATJ^ (FjS) fcgjtt ft HSttCJi 
NOT ^^Gl~G5-C0^$izfti7C7 yi7y^y7riniS&5 

Sr«iT«lJft$ixft. 
[0003] *^ft«B£(Cj3V^T . HXii£o¥*tttMft 
A^^iO^-^DatatfA^Sfi. t-^n' 
•y 7 r 0S&4 SfSii tT 2^7 ^ 9 3 <7) 1 #B<Of-' 
-?5-y^«^G31 tcATJ^ftft. 7o-yj7ft^- 
aK 9vi'y9^^yr^5^mLXiyyWJ 
X 9 3 CD£T W- * 5 -y f*FC31 . G32 ■ • ^IHB#(C 
A:*j£ft.ft.4\ ^M/^73«f-^nflT 
G31.G32 • ■*<;n7^tti*ii3^^^tf 
-9£ffi$-t&mi&<0i>C0bi-&. ;«rjry7^y 
X93XU. 7U"/9cr>3Llo±.tfK)n94 $.>9X\ A 

lg^G31 tlRDiit?tt#S:fT>-K 5 y^*^G31 cOtH73 
Ql(CA*Siifc-5*-^*ffi*fiM* ■ tii^-rft^fc^T** 
ft. 

[ o o o 4 ] 04 c*iv vc . eiwt^w^ t o . am 

t,z±.frt>m<Z9 a -y ^ A^rtfPfcfcftft ^ n -y ^ft^CL 
K , T-^ATJffi^fcttftT'-^Data, y7M/y'X 
^3« F^fciSttftiftJBaK-F, G^Cti(tft^Data-G 
&£lfr-9y>yi~m?G3WiiiMlcDm&Zm^-t 
ft. iyn-y^A**^fcfcttft^n-y^ft#aK t±. ^ 

D-y?A-y:7T[i]i&5£fEiiU ^CO^O >y ^^S'-y 7 T 

IU»5<oa®*iafcJ:9v'7M^^^3cOA*)P F,^ 
lCStitf5aSaft. A^JX-^Datat. NOT G21 
-G24 T'H^$tlftT ; -^>'N*-y7rllIS&4-caS$ixT 

isyh\s=Jx9 3<o\-}} G&t,znivt;&MZti&. i/y 

h\si/X93i±^ ;»y7M/y^3 <W£J<Z$m L 

tz9u~/9 fl#CLK-F <50i*>±^" 0 <7) ^ 5 y 

7 M^i/'X^ 3(7) G^^^tJtT-^Data-G^fiJr 

JROatf^fc^T^ft. 

[0005]<JCK. *Wfl^)H»lfflOiN»flslM«|l|»*- 
femt&itteX-lZ. A7Jfi^Datafc^O-y^«-tCLK tfO 
^-f Sy^Srii^fC, ^n-y^ft^-CLK-F coiLib±i< 
*)<D94 S y^-CKOii^^v-'-^Data-GSOia^^ 
*K fttRfcATJ^Datafc ATJ^ft^^fc ft . 

T^fiaiTsfc^-^HI^iaThtfc^rft. >r^4.tfOB$^Ts,T 
h H9uy9f%W8!Ltfl2S<%tUi%&iZb', J:0«V^r 
STf - ^ Data-G$r 7 M/ i?X 9 3 tCK 0 ft «lc 
tfttf-rft^S^ft. 

[000 6]^i.ll •b7h77 7°B$fUTs. FB# 
IBTh3&%te5ns tfDtfc*-C«JiW-**£, ^tfO^*m« 
0S§^«ffl ■ iMH-*ff3ir*kbrji. "b y hT-yTi^ 
^Ts N ^-/PFB^HThOyN'^^df 5r#J:tT, CTxtf, 
•feyh77 m$fSTs= (0~5)ns, KB#^Th= (0~ 



!(3) 002-367391 (P20 0 2-3 65$8 



iwt£*t>%\>\ zeozbit^uy^m^CLK-r F£ 
izmm-f&tiifflt . -r-*Data-G# G^z§m-t^mm 

coo 0 7] z copulas •enzmm-tz. tu & 

7-"-^ft#Data-G3b«^ n -y ? fg-f-CLK-F ± 0 x7 hl^x 
X ? 3 KSBW* B#0#5ns JiLBS*^ 
£ . Z <7)igr&* y h T y n$fgTsti5ns ttMtf- 
^Data-G £ y 7 S JX ? 3 fcflt 0 &t» CI fc * £ * 
>f 5>i/MWcS)-l>*^ ;H<B«aiTh<O*-{40ns 
0 5nsc7)fiMT'(i^^i: V > 3 Z b fe* 0 . H K/U?) 
-f - * fI#Data-G £ x 7 h : JX 9 3 tCH 0 jMs Z b 
T#'5rv\ ifc, x-^m^Data-G*^a-yi?^i 
^-CLK-F <k 9 3It*i»£HUti*<0»O|SMR fc . 
[0008]fiHT, -fe-y J-7*-y7"B$|SjTs. tf-^KB# 
HThcr>fttt#5ns T'$> -? T i » <1 (OTs, Th BSftlW * 5 V 
?Uy?fI^CLK-F # F^^fi**"* 

£<HfcCSBI-*-4 L*»U *HLh 

J) 1 ?, A£ ^'^isL^* 5 . ?0>y?^y 

7r[HS55(it* y J:*3&*#»<0-f-^9-yf« 
7G31.G32 • • ^iffllt^^J, 0 , 4fc. XK)^ 

T-^fi^-Data-G^^mm^^-Cg 

IH884 XXf? n -y ^/N*-y y r 0S& 5 <?V\*>y 7 TIM X 
[0009] 

X?<7) G&CVAJ) ff-tData-G fc , Fj^CO ? O -y ? fl^CL 
K-F b #^£>j&fc ktltt -y bT -y m#!STs, /|/H 

[0010] 4HRfc. |SIWMcO^**«H]fiS<7)-fe y h 
T-y TBSfigTs. ^-;PFB#^Th*^t=5ns b U -r-? 
DataO/N7PXi|I£l0nst-r&i: x ?ztv ?{gf§rCUl-F cr> 
9 A 5 y^'JiT-'-^Data-GO^-f Sy^'i 95ns jftfut 
X- ^ Data-GW WXlH^+ifeftgfcffl £"T * . 
jMWilWOAAJB^fcfefti x-^Data t ? o >y ? 
CLK <D;M 5>-y*n"Jg5ns -f h Li£9<i 5 y^-CA^J 

r HISS t ^ a -y ^ A >y y r 0SS t OS® B#fIJ£ « U < -f 
h#mtf$L t . ^7FU i-'X ?«!»^tg&iSa=ftJ^2: 

[0011] *«WiJJB^>j&C^3&**'C : 5rS<xfet) 



(T^^ifMMftlalKKO-tr >y h T -y T^Hfc J: t^*-;W K B# 

S^NW^feSlHlffi&ffi^S ZblZh*. 
[0012] 

«\ X^^XKl^f-^^im-t^-^^-yyrm 

fc, ^n-y^S^J:0<7)7D>y^fi#SreMLC:c0^o 
v?m^bmMLX7-?Zisy hls : Jx?tzm%&ts 

?wy?'<vyT\siMb. tt-t&*mmm®mz& 
[0013] i o . AJim-x vmmzti 

tz?-9*y v^&T'y -v^-fhZblzi.*) ^ =f-? 
<m~k&<fhZb1fX'% . ^<fct*-/l-b'^rafflll 

-y mfflB* AJj t — * *v N'/i^xiiirt-C'+^ffl i 0 tfefirt 

5. BP*>, ^7M/vX^COltSc<07-y^fg^£|Simc 
SOWS /07 9m^mtch%M\ l zX hfv -y ^/N"-y 

tt«J: 0 1 X K) o y ^JBWBrCfcSSeKASJWF 
«k 0 €S$ itfex- ^ * ^ 7 h i^'x ^ « at? £ 

[00 14] &tz. yy^mi. 9m- / ymmiZX y ) 

mm ■ imwtfizmzmwzix&mi w,2x^ y-hm 

Tb. mixJ -y^S^-^x-^&ATjL, Z<7) 
XA y^Wffi7f*^<7)ffi73$:A^-r4*Xir-FC 
mmZtl&Wil &2 NOT^i:, ^2 NOm^oaiTJ 

it62A4 y^-m^mMzmmL, z^xA ^m^- 

t, m2xA -yi-mT&mmLtibzzcr)*"/ vr^? 
j]b?hmm^®b. *ffit&zbtfx'%&. 

[0015] 4fc, ?o-y7{t^-£^fiLT^y^-¥K 

■t&mirvy ?'<•■/? T®s&b, fayrm^zgrn 
^LtzT-?z^y h\si?x?{zm*TL*-mm-z>m2 

7v~y7;*>yyT®mb, ZH$t.&Zbt) { TZ&. *^ 
&mmz£*). y y^WnW.! -12^7^^ 

mm ■ immz-g.mzfflwt h mi?vy7'<yyT® 

mb. v y^W^y y^-Ltzf—^^^y YVi/X? 
£m*iLKymth&2? a y 7J< y y THUSt % 2rE 
Z b X 0 . m 1 9 o >y ^/N*>y 7 r Bssaw-r 
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titcmizm^h z t i)t*sm t & o . xfj^x o ism 

£ tlti 7- 9 cDMM&fffl k SI 1 7 n y 7 ; s' -y 7 r [Ui&O 

wmmtn** $>rmr*mz>zbWT%&. z<r> 

££-£T. ^MizXt>m=Fi'0<^7 ! -9i^7hU^X 
[00 16] 

mwmm>fo<nzruv?im. m2nz^^mw$mm 
mnmft?j 5 >*rg-c* o , h 3 -~h 5 

ftco¥*ttJMft[§lf»** A*«HFJ: l 3<07*-^Data&S 
aW*-y f -^-y7rliI»2i:. .I«9fijt3*ufc'5 r — * 

9^7u-y7fI-5|-CLK ?-fE^L^c0iya-yi7ft-tCLK-A 
fc nn LXf—9 Data-BSr y7M/y'X?3 &tf 

fcWC, 7 i -^^'-y7rIMlSS2{i, ^'-^DataSr^ -yf- 
-f£ 5 -y f^a2A*«it«J«S*l4 . 
[0017] toft>ftttj£(c «k 0 . ATJS^J: OfsjlSfc. 
/ST-^Data-B* 7 >y^f£2AX'7 yf"th Z b IZX 
0, ^-?Data-B<y}ft-5§- OVlsXlt) *£:<-t&Zbtf 
-C"# . 'J?%< b 1 *-;PHi*IBrrh«t=*tUTsfe»*-9-i 
■SifctfTSS. ft->T, -b y bT-yTB#^TsSrA73T f 
-^DataiOy^Xifiirt-C^tt <t OfttffcrStHSS: ^7 

«BfThOWtt*t=3Se»*4-i.*ii:3& J T&4. tot. 
^7M^^^3C0^«05 y^*^G31,G32, • • 
BfrteBiW* 7 o -y 7ft^CLK-A WHSr&SjSr (5'?f 
*^G31,G32, • • <7)Wm.) VLkhlUv 9 1<->;7 rW& 

OlSv^o-y^JfiSagt-cfc^CATJSfg^J: OS 
ji^iX/^-^Data-B^v^ hUiSX? 3 (£»&3£tf£ 

[00 18] 

Hlfc&Wt, 5-y^#S2A(i. 70y7ffr5t-CLK 
OiSSI • #»»#3£5CfWffl)£ix£Jj51 -H2^ 
•yf**G21.G22 SlX-l >yf-^PG21 CO— (Da 
tafflll) fcrx-^DataSrATjU •I^.T.'f y^S^G21 <F> 
AWT («BCO»1NOT *^G23 <M) *^<7)tB^5A73t- 
S^X^--h'{3«^§iX?.mi S&2 N0T*^FG23,G24 
b.M2 NOTffl^ G24<0 Sfcfc (M* ) 5:112X^7 f-iH^G 
22 CDflfi^ (SI 2 NOT 5t^G24 ffi) izmML, ZCOXj >y 
**?G22 <?5— 2f£JBl;M -yf-*^G21 CDfffcfr (SI 
NOT «^G23«) *>iMj«KSS8U SUX-f y^S^G 
21 ##fflUti:#r-:?DataSr-fe-y >7v7L, SI2 
X-f -yf-SI^G22 tfSBl Ltz t% Z<r>* v hT s7°ZiX 



^T-'-^DataS-^t, SI N0T*FG23 CD&jlZyv 

[0 0 19] MpimAK.**)* 7n-y7S?#^i07 
O-y^fi-^-aK cr> H.Ll/'OWttSCiO. 7X3 J* 
-y7r[HSSlB£7) N0T3S?G6j&* HK;Wt',N0Tfg^G7(C 
jS) RK^t^ SIIT.^ -yf-«^G21 UViltt 
JBtC&O. SI2X>f -y**?G22 fc&HfiBRJIlfC&* . 
i^KMCCtt, A7J^^A7J$^7--^Data«. SI 
lX-f-y^^G21 ^jIjSLT— 7f(i N0T*^G23,G25 
^iT'x7 M^vX^3^A7J B^CfEa^^-g.. ^ 
MiNOT *^G23,G24 m&X^Xj y^3R^G2 

[0020]$C S 1 ^o-y^^Sii-r^fc, ?o.y? 
y^-y7r!HSSlBc7) N0T|g-?G6* { LI^^;1^T,N0TS^G7* { 

Kl"<jV<7>b # s S 1 X-f >y^*^G21 
Sh*)S2X^7 ^-*^G22 t«Kl«mtSSfl:^ft . - 
«T11 ftCATJffi'T-KATJ §ilJtT- ^Dataco 
H,LK;K0^®j!)iS2X^ -y^-S^G22 Sr^-LTNOT* 
^G23,G24 OIE)f^-r$r«^LT. A7J$n^-f- 
^DataW H,Ll/^*fiaW4it4«TS&. NOT 
G25 (iA7J^'?(-A7J§iti.T r — ^DataCO H.LK/Vi; 
y7M/y'X^ 3^A7Jft^fi6ttS— gC?-^?> 1>W 

[002 1 ] ifc. ^n-y^fi-f-aK 2rSMLT7 yf- 
¥B2AW*1 ■ H2X^f ^^11^21,622 tfO^il • 4m 

wte-gg-izmw-thmi 7v-y7^>y7T®mzt, 9 
n y?m^cLK z&mvx^tbf£»bt,titiMm!msT® 

=jx^3izm^ a^$ijtw-r h m 2 7 u -y 9 > * -y 7 r hiss 

[0022] 0 , 7 vttmunm 1 • 

W.2X4 -y^^G21,G22 i0#» • ^NKIfr^StdHflP 
•thW.\7u y 7^-/7 rmm^b. 7-y^m^7 
•y^-t^7 : '-^Data-B^y-7 hUiSX? 3(C<#ii^$IJ 
»-r^S2^n-y^ys-.y7rIHSSlAfc > *K4H--Bifc 
Civ. Sl?n7?A' 7 7r tllS&lB* i |gi!)-n.m^f* < 

1 ^ny^ys'-y7rHIg§lB<y)SSB#SS:^a6^i!6^^fc 

mtemtt&zbiMmb**). AJjmrxv&mzti 

tz?--7VaX&(T)MmmWibWi 1 ^ n -y ^y\'-y 7 r EifSlB 
<50g®B#^i;<y5^'f 5 y^OS^-?r|l^ i fc 
S . Z <r>mm, 7 y ^-#a2At*3 It5t7h77 7°^ 
Tsfeiir*wPHii«aiTh^)tt«*8tJ£S-frT, 3cJgt=A 
734SHPJ: 0 <y)r-^DataSr>'7 M/yX^3 t»Satr 
£ k ^-c-^ !> . ( MtftMcomW ) HP^ . 0 3 afi&R&ffi 
tciott^T-'-^ys'^y 7 r H1SS4 t«|»fli5 7f@K 
2A$:iSft?>. Zcr>7~y?-\sl8&2kcD7-y ^tE^te? & y 7 
<1-^CLK 7D y^yN'-y7rH18&lB(N0TS^G6,G 

7)£tf-LTA7rr.i>. i<05-y^-E]»2Alil«iO*"C* 
S <?5T. S 1 7 o -y ^ J s" y ^ r ElSSlB<7)IEi&ft?t§»{i 



!( 5) 002-367391 (P2 0 0 2-3 65$8 



[0O23]S)t, r-^ft-^Data-Bt . mtT<OB 

mmitm&Mi <n x-^ummmizit^xm v > t 

[0024Jt£-?T, -fey bT-y rB$^Ts^5ns t&ix 
(i\ 5 >7^l5lS&2Ac7)a3^{iWII^T--^fi^DataOme 
SWJ-r* i^ff-^Data-BJi B 

K-A A^fc^TS^fiaJ: 0 *>T*-:?Data-B#< RsSfcif 

-?Data-B$rflM# Utfc 1 1£ „ .1 <7)7 -y -^0S&2A#' ? o 
•y^ft-^aK-A &iL*>Ttf&£X\ Z CD?- ?Data-B& 
ffl&LX<tLh<r)X\ y7hVi/X^3e*lt 
F B#l§lTh £ £U;rri> .1 i: & < T - ? Data-B J;y7hUy 
X ? 3 1*1 fc& 9 atf <! t #t* * & . 
[00 2 5] 

[&Wco$)Mk] *m\lziLti\f , x-^A^ft-f-^ Bj5 
^MtT5ns «fc9a<$:6$rV*HH;:-r4 (-fe y bT-yT 



Xh. 7 £ -?k?av7ZmMLX : g%.lzi/7h^i;x 

im 1 1 *#»h<o i ^*60ytci-s^it«^inii»o'/a 
•y?£S0 

[033 umumzx &*mtmmwcr)7u v 9mm 
(H4 1 ^mtemms&nWifc* 4 $ y^0 

[05 3 9 A 5 v^0W«fiKWH 
[»#ol5iHB] 

1A mi7av7rtv7T®& 

IB m2^ny^Ay7rHISS 

2. 4 v-'-^A'y 7r[HS§ 

2A 5-y^HNS 

3 y7hl/y'X^ 

CLK, CLK-A 9u>y9m^ 

Data, Data-B 

A-F SfflflOti&ft 

G1~C7,G23M}25 NOT 

G21.G22 X>f«yf-«?- 

G31.G32 • • yvl-m? 

Ts -fe-ybT>yTB*B 

Th *-;WFB*ra 



[01] 



Data 



fa 



(21 



r [>l-[>J 



Data-B 
CLK-A 



H>H> 



G31 



D 


Gl 




D 


02 




d oa 


C 


GB 




C 


GB 




C CB 



1A W2^Dy^/<v7Tta» 
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